W e tested the hypothesis t h a t n e t L+R duct shunt contributes t o PBF surge i n premature lambs during the f i r s t hour of l i f e (Pediat. Res., 8:433, 1974) and t o high PBF seen l a t e r i n lambs with severe HMD (Pediat. Res., 5:393, 1975). Total PBF, r i g h t v e n t r i c u l a r output (RVO) and duct shunt were measured during f i r s t hours of l i f e i n 1 lamb with and 1 without HMD. A t 129-130d g e s t a t i o n , a pre-calibrated electromagnetic flow transducer with non-occlusive zero was implanted on the main pulmonary a r t e r y (PA) t o measure RVO; a s i m i l a r transducer was implanted on the postductal portion of the common PA t o measure PBF. Duct shunt was calculated a s the d i f f e r e n c e between PBF and RVO.
with severe HMD (Pediat. Res., 5:393, 1975 ). Total PBF, r i g h t v e n t r i c u l a r output (RVO) and duct shunt were measured during f i r s t hours of l i f e i n 1 lamb with and 1 without HMD. A t 129-130d g e s t a t i o n , a pre-calibrated electromagnetic flow transducer with non-occlusive zero was implanted on the main pulmonary a r t e r y (PA) t o measure RVO; a s i m i l a r transducer was implanted on the postductal portion of the common PA t o measure PBF. Duct shunt was calculated a s the d i f f e r e n c e between PBF and RVO.
Lambs were returned t o the amniotic cavity f o r 7-8d and then delivered by C-Section a t 137d gestation.
I n each lamb, PBF rose sharply from < 50 t o peaks of 487 and 473 mllkglmin, respectivel y , a t 22 and 29 min of age and then s t a b i l i z e d a t lower l e v e l s >y 1 h r of age. RVO stayed a t high l e v e l s u n t i l a f t e r the PBF surge, then f e l l t o s t a b l e l e v e l s by 1 h r of age. During the F i r s t 4 h r , net L+R duct shunt accounted f o r 28 t o 68% of PBF :means 54 and 52%). These data suggest t h a t L-tR duct shunt cont r i b u t e s appreciably t o PBF during the PBF surge and a t age 1-4 l r . L+R duct shunt may be a major source of the high PBF x e v i o u s l y reported i n lambs with HMD. (RDS) in premature i n f a n t s i s associated with a deficiency of pulmonary s u r f a c t a n t . Disaturatec phosphatidylcholine (DSPC) i s the major phospholipid component oi s u r f a c t a n t . W e have u t i l i z e d the osmium t e t r o UCLA School of Medicine. D e~t . of P e d i a t r i c s . Los Anneles. Calif The acute and chronic e f f e c t s of URIs on lung function have not been adequately studied i n children. Four normal (N) and a l l e r g i c (A) children, 9-15 years i n age were studied prospect i v e l y a t baseline, a t the time of URI and 2, 4 , and 9 months following URI. Lung function s t u d i e s included maximal expirato flow-volume curves and the response of flows t o a helium-oxygen gas mixture (VisoV) , exercise and isoproterenol. A t baseline, 1 N.and 5 A had minor abnormalities i n flows measured a f t e r 50% (Vmax 50) and 75% ( k a x 75) o f t h e v i t a l capacity had been exhaled. A t t h e time of t h e URIs, 12/14 subjects had elevated Visoo; 8 had a f a l l i n FEV1, i m a x 50 and \;max 75; 9 subjects demonstrated a g r e a t e r than 10% f a l l i n flows with exercise ( t h i included a l l 4 N), but ~i s o ? was abnormal i n only 3/12 subjects post-exercise. With isoproterenol, FEVl did not change i n any s u b j e c t but Vmax 50 and Vmax 75 increased i n 10 s u b j e c t s ; ~i s o i ' was abnormal i n 4 s u b j e c t s . Two months following URI, small ailway obstruction and bronchial hyperreactivity were s t i l l evident i n nearly 1/2 of t h e s u b j e c t s , but t h e abnormalities had lessened. By 4 months, lung function had returned t o normal i n most s u b j e c t s . These r e s u l t s suggest t h a t URIs produce l a r g e an small airway hyperreactivity which may contribute t o the airway obstruction observed following URIs; these changes may p e r s i s t f o r months.
Supported by NHLBI Grants #I4136 and #17153. G.M.L. was a Fellow of the American L u n~ Association. .0043+.0001 ml 0, and .75+.10ml blood per gm per min. From t h e s e parameters, tcPo2 was computed f o r O<Pao2<700 defining a sigmoid r e l a t i o n s h i p . A t Te=44", tcP02 nears 0 a t Pao2=20, approximates Pao2 when 60<Pao2<130, and para1 l e l s Pao,, (about 50 t o r r lower) when Po2>300. TcPo2 was most d~p e n d e n t on blood flow a t high 0,. . .
-.
I n ten successive p a i r s of premature (118-122 days) twin f e t a lambs endotracheal i n s t i l l a t i o n of n a t u r a l surfactant i n suspens i o n p r i o r t o t h e f i r s t breath of one twin prevented the appearance of RDS, and t h e lungs a t autopsy (120 mins. a f t e r d e l i v e r y by C-section) were well-aerated and compliant (Ped.Res. i n press . Each control twin (on an a l t e r n a t e b a s i s ) received only d i l u e n t 1 (water o r s a l i n e ) e n d~t r a c h e a l l~. Each p a i r of twins was t r e a t e d i d e n t i c a l l y on volume-respirators (5mlIkg) on room a i r . A l l cont r o l s died between 23 and 49 minutes, except f o r two t h a t survived 91 and 97 minutes. The h i s t o l o g i c a l development of hyaline membranes proceeded a s follows (with some overlap) according t o s u r v i v a l time: 1. appearance of shrunken c e l l s with pycnotic n u c l e i lying f r e e i n a l v e o l i ; 2. clumping of dead and dying c e l l i n lumina of r e s p i r a t o r y and terminal bronchioles; 3. d i s t e n t i o n of small airways, usually proximal t o the e p i t h e l i a l clumps; 4. outpouring of glycogen by bronchiolar e p i t h e l i a l c e l l s ; 5. hyal i n e membranes, i n i t i a l l y with extrusion of remaining nuclear de b r i s . C h a r a c t e r i s t i c membranes were present only i n animals t h a t S U N~V~~ f o r more than 90 minutes. Two s e t s of t r i p l e t s were studied during t h e s e r i e s ; each t h i r d member was s a c r i f i c e d p r i o t o the f i r s t breath: no lung pathology was found. Of t h e 10 twin t h a t received NS only one showed two small segments of hyaline membranes; histochemical examination showed t h a t NS had not pene
